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Remote ADC with RS232 Output 


K. Haddad Shargh 


The circuit converts an analogue voltage to its digital 
equivalent which is transmitted to a PC via an R8232 link. 

This type of circuit is useful for controlling remote equip- 
ments using only one PC. For example, you can monitor 
several furnaces by sending their individual temperatures to 
a central PC. In combination with a simple program the 
ADC lets you decide which action must be taken when cer- 
tain temperatures are measured. 

This circuit is composed of three building blocks. The 
first one handles the conversion of analogue signals to dig- 
ital data. The second block accepts the digital data and 
puts it in the standard RS232 data frame before converting 
it to a bit stream. The last function is the RS232 line driver. 

The familiar and low cost ADC0804 is used as ADC in 
this circuit. This IC converts the analogue voltage in the 
range of 0 to 5 volts into digital data by means of a 256-level 
quantisation process. Alternative ICs may be used but you 
have to consider the communication line capacity. 

The ADC0804 is configured as free-running converter. 
Unfortunately, in this mode, when the conversion is in 
process, invalid data appears on its data bus. This problem 
is solved by using a 74F374 octal latch on the data outputs. 
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When the conversion is completed, the INTR pin is acti- 
vated and valid data will be saved in 74F374. Next, this data 
is copied into a shift register for parallel-to-serial conver- 
sion. This shift register consists of two cascaded /4F166’s 
(IC5 and IC6). The first and tenth cell of this register chain 
are connected to ground and Vcc respectively for produc- 
ing the start bit and stop bit. 

In this circuit a 555 IC is used as clock generator. The 
555 is configured as a bistable multivibrator for generating 
a 110-Hz square wave. It is recommended to check this fre- 
quency and make sure it is within 2% tolerance. If desired, 
the oscillator frequency may be changed by modifying the 
values of C3 and R4. 

A programmable down counter type 74F169 (IC4) is 
used to generate the Load signal for the shift registers. This 
IC is pre-loaded with the value 10. Consequently it gener- 
ates pulses for loading IC5 and IC6 at every tenth clock 
pulse. 

The last stage is the RS232 line driver, which shifts the 
TTL level to +12 V and -12 V while also matching the line 
impedance. Here, the well-known MAX232 is used in its 
standard configuration. 

A ‘Null Modem’ connection must be used to establish 


I +5V 
IC5 
a 
R1IN R10UT 
[23D R2IN R2OUT 


MAX232 


for 
or M2[LOAD] 
M1[SHIFT] 











R  SRG8 









M2[LOAD] 





[al 
E 7 5V4)}0 CF) +5V 
D H 
o IC2 IC4 IC5 IC6 
r E w © © © 
a On 
SS 


74F166 014125 - 11 


Elektor Electronics 12/2001 


SMALL CIRCUITS COLLECTION 


communication between this circuit and computer’s serial Finally, if difficult to obtain locally, the F (fast) ICs in this 
port. For your convenience, the relevant wire connections circuit may be replaced by LS (low-power Schottky) equiv- 
between two 9-pin sub-D connectors are included in the alents. 


schematic. (014125-1) 


